ABSTRACT Aim: The aim of this study was to investigate mental health with respect to socialemotional problems among three-year-olds in relation to their gender, custody arrangements and place of residence.
Results: Parental-reported social-emotional problems were found in almost 10% of the children. Boys were reported to have more problems (12.3%) than girls (5.6%; p < 0.001). Parents were most concerned about children's eating habits and interactions at mealtimes. Parents not living together reported more problems among their children than those living together (p < 0.001). When stratifying by custody arrangement, girls in rural areas living alternately with each parent had more problems compared to those in urban areas (p < 0.008).
Conclusion:
Gender and custody arrangements appear to be important factors for socialemotional problems among three-year-olds. Thus, such conditions should receive attention during preschool age, preferably by a systematic preventive strategy within Child Health Care.
BACKGROUND
Sweden has a long tradition of monitoring children's development and growth through universal Antenatal Care and Child Health Care (CHC), which aim to promote health and prevent disease. Unresolved vulnerabilities early in life affect the child's general well-being and also shape their development into adulthood. There is evidence that psychological problems in early and mid-childhood are important determinants of mental health problems in adolescence and psychiatric disorders in adulthood (1) . Importantly, there is strong evidence to support interventions among young children with behavioural problems, especially when they are exposed to multiple contextual risk factors (2) . A study of Danish schoolchildren 1991-2014 (3) showed an increasing prevalence over time of daily emotional symptoms in parallel with diminishing social inequality. However, so far preschool children's mental health has not received proper attention in research. Knowledge is limited in terms of incidence and its relation to gender, social and demographic factors (4) . Hence, a systematic identification of children's developmental and behavioural problems is required (5) , which has also been called for by Swedish national authorities. A prevalence study carried out in the USA (6) revealed that more than one-fifth of the child population three years or younger had mental health problems. In a similar study in Denmark (7) , the prevalence of mental health disorders among preschool children was reported to be 18%, with boys having higher rates of both behavioural and developmental disorders, while girls more often had disorders in the areas of eating, attachment and adjustment. Findings of a study of Nordic children aged two to nine years (8) supported that parents' living arrangements affects children's psychological health. Children in single-parent care had more psychological problems than children in intact families and children in joint custody. Children's health is dependent on and integrated with the social, psychological and physical environments they live in, such as family and living situation. It is well-conceived that mental health is closely linked to social and demographic factors, implying that relevant subgroup analyses are necessary to describe and understand mental health problems of young children (4) . The aim of this study was to investigate mental health with regard to social-emotional problems among threeyear-olds with respect to gender, custody arrangement and place of residence.
METHODS

Study design and context
This is a cross-sectional population-based study in V€ asterbotten County in northern Sweden. The county has around 3000 births annually and 40 CHC centers for children up to six years of age. The study was nested within the Salut Child Health Promotion Programme, a promising universal intervention implemented within ordinary CHC (9) . The Ages and Stages Questionnaires: Social-Emotional (ASQ:SE) have been used for three-year-olds since 2014. The questionnaire was introduced to increase staff and parent awareness of children's social and emotional development, facilitate a staff-parent dialogue and identify children in need of extra support, but also for epidemiological surveillance.
Study participants
This study involved 8214 three-year-olds recruited from January 2014 to September 2017, which corresponded to 80% of those living in the county. Out of these, 7179 children were finally included, corresponding to 70% of all potential participants. Thus, 1035 children were excluded for reasons described in the following. For 513 children, their age was outside the ASQ:SE-approved range for the 36-month version, which is from 33 to 41 months of age (10) . Another 447 children were excluded due to lack of parental consent for the research. The remaining 75 children were excluded because the ASQ:SE had not been properly filled out by the parents.
Questionnaire -items and definitions
The ASQ:SE was developed by Squires et al. (10, 11) . The questionnaire is considered to reflect social and emotional problems of young children and to be both cost-effective and has good psychometric properties. The questionnaire consists of 34 items. Out of these, 30 items are divided into the following psychological domains: self-regulation, compliance, adaptive functioning, autonomy, affect, communication and interaction. For 31 items, the parent indicates on a three-point Likert scale how they perceive their child's behaviour and whether this behaviour is a concern for them. This results in a total score of 0-465 points, where a value of 59 or above has been suggested to indicate socialemotional problems based on US studies (10) . In this study, we used the first edition of the ASQ:SE for the 36-month version 1.5 (10) . To get a Swedish version of the ASQ:SE, a translation/back-translation according to established recommendations was performed (12) . In addition to the ASQ: SE, supplementary information was collected, such as custody arrangement: if the child was living with both parents, alternately with each parent, exclusively with one parent or with another person and siblings (or without siblings). The CHC centre where the child was registered was used to determine whether the place of residence was an urban or rural area.
Statistical analyses
The ASQ:SE User's Guide was followed when calculating the total mean score for all children and specific subgroups (10) . Out of the 31 items, up to three missing values were handled by imputation of the average value from all the other responses. Questionnaires with more than three values missing were excluded. When analysing individual items, imputation was not used. A total mean score of 59 and above was considered to represent socialemotional problems in accordance with the ASQ:SE User's Guide (10) . The age of the child was calculated by subtracting the birth date from the date of visit. We performed cross-sectional descriptive and comparative statistical analyses. We calculated the ASQ:SE total mean score and standard deviation (SD) for all children and for subgroups. For each item, we calculated the distribution of responses separately for boys and for girls. Pearson chisquare tests and Independent Samples t tests were used to analyse group differences for categorical and continuous variables, respectively. When analysing differences between more than two groups, Welch's ANOVA test with Dunnett's T3 post hoc test was used. To quantify the gender difference for each item, we used the effect size measure Cramer's V with the guidelines of Cohen (13) . It means that for degrees of freedom equal to two; 0.07 was considered a small effect, 0.21 a medium effect and 0.35 a large effect. Data were analysed using SPSS Statistics version 24.0 (IBM, New York, NY, USA). The significance limit chosen for this study was 0.05, except for the multiple comparisons where we used the limit 0.001 as guided by a Bonferroni correction.
Ethics
The Regional Ethical Review Board in Ume a has approved the study (2013-268-31 € O). Only children whose parents gave informed consent were included in the study.
RESULTS
Characteristics of the children and their families
The mean age of the 7179 children (52% boys) was 36 months in the range 33-41 months. The majority of questionnaires were completed by the parents jointly (62%) and the remainder by mothers alone (34%), fathers alone (4%) or by another person such as a foster parent (1%). Most children's parents were living together (92%) and the remaining children were living alternately with each parent (5%), exclusively with one parent (3%) or with another person (<1%). It was common to have siblings (75%) and most families lived in an urban area (69%). There was no gender disparity in relation to custody arrangements, prevalence of siblings or place of residence (data not shown).
Social-emotional problems for boys and girls
The ASQ:SE total score had a mean of 27.7 AE 23.2, a range of 0-215 and 9% of the children (n = 654) had a value above the recommended cut-off (59 points). Boys had a total mean score of 31.2 (SD 24.9) with a range of 0-215 and girls had a total mean score of 23.9 (SD 20.6) with a range of 0-210 (p < 0.001). More boys (12.3%) than girls (5.6%) had scores above the cut-off (p < 0.001; Fig. 1 ). The distribution of ASQ:SE scores per item (0-15 points) for boys and girls, sorted by domain, is presented in Table 1 . For both genders, the items with the highest proportion of highest scores (10 or 15) focused on whether the child seemed more active (item 12), expressed strong emotions (item 19) and whether the child in a new situation checked back to the parent (item 20). Boys had a significantly higher mean total score for 17 out of the 31 items (55%) compared to girls. This result indicated more social-emotional problems, although all effect sizes were rather small ( Table 1) . The items with the greatest gender disparity concerned whether the child seemed more active than other children (item 12), whether the child broke things (item 24) and whether the child used words to describe their own or others' feelings (item 29).
ASQ:SE stratified by gender, custody arrangements and place of residence The ASQ:SE mean total scores for children stratified by gender and custody arrangement are shown in Table 2 and Figure 2 . There was a clear pattern where boys had higher ASQ:SE mean values than girls, regardless of custody arrangement. Notably, the ASQ:SE mean total score varied with custody arrangement. The lowest scores were found for both boys and girls whose parents were living together and then increased stepwise for children living alternately with each parent and those living exclusively with one parent. The highest ASQ:SE mean values were found among children living with a person other than a parent. However, this latter group was excluded from the statistical comparison due to small sample size. There was an overall significant difference between the six remaining groups (pvalue <0.001) with the ASQ:SE mean total score ranging from 23.3 among girls with parents living together to 41.3 among boys living exclusively with one parent. Post hoc significant differences were found to a higher extend between children with parents living together compared to children involved in other custody arrangements (Fig. 2 , Table 2 ). The ASQ:SE mean total score did not differ significantly between children living in urban areas and rural areas when analysing boys and girls separately (Table 3) . When stratifying for children's different custody arrangements, problems were reported to a higher degree in rural areas compared to urban areas in the categories of children living alternately with each parent or exclusively with one parent, but this was only statistically significant (p < 0.008) for girls living alternately with each parent (Table 3 ). 
Parental concern
The ASQ:SE items that were indicated as concerns by more than 1% of the parents are listed in Table 4 by order of magnitude. The items ranked at the top were related to eating habits and the interactions surrounding mealtimes for all children (item 15 and 14) .
DISCUSSION
This study investigated the mental health of three-year-old children with respect to social-emotional problems and yielded the following key findings. Firstly, almost one in ten three-year-olds had social-emotional problems, as reported by their parents. Secondly, gender differences were evident, with twice as many boys compared to girls having parent-reported social-emotional problems. Thirdly, parents were most concerned about children's eating habits and the interactions surrounding mealtimes. Finally, parents that were not living together reported more social-emotional problems in their children than those living together, and to a higher extent if they were living in rural areas compared to urban areas. Findings are discussed below and implications for practice and research are proposed.
ASQ:SE stratified by gender, custody arrangements and place of residence
The study revealed that 9% of the three-year-olds had parent-reported social-emotional problems according to ASQ:SE. This was considerably lower than the reported prevalence in the USA of 22.4% among children aged six to 36 months using the ASQ:SE (6). However, the same comparatively low prevalence as in this study has been reported among preschoolers in the Scandinavian countries (14,15) using the Strengths and Difficulties Questionnaire. In contrast, the prevalence of mental health disorders was identified as high as 18% of 1½ year-olds in a Danish child cohort (7). However, the Danish children were analysed through a wide range of instruments and interviews. The reasons for the discrepancy between the studies might be explained by differences in the selection of study participants, instruments used and how the items have been perceived in different contexts. Moreover, parents of boys reported significantly more social-emotional problems (12.3%) than parents of girls (5.6%). This gender difference in mental health problems has been previously observed both among preschoolers in Sweden (16) and outside Scandinavia (17, 18) . Notably, for children of school age, the gender imbalance is reversed. A comprehensive review of the mental health problems of school-aged children in Sweden (4) indicated that girls reported significantly more psychological symptoms than boys. This age disparity regarding gender patterns in mental health could be explained by different measures used in younger and older children. At an early age, children's mental health is mainly assessed through parental observations and questionnaires, while older children's mental health is usually self-reported. In addition, boys' expressions of mental health problems may be easier to observe as these are more externalised and therefore to a larger extent reported by parents. Internalised psychological symptoms are more common among girls (4) and demand more developed communication skills to be verbalised, and thus could easily be missed in reports by parents of younger children. The study findings support the relationship between custody arrangements and psychological symptoms that has previously been reported (8) . One reason for this relationship could be that a parent living alone with a child is psychosocially and socioeconomically more vulnerable. As the children in this study were only three years old, the parents' separation must have been rather recent. Therefore, the social-emotional problems reported could reflect the psychological stress from a recent family change and efforts to settle into the new family arrangement. A previous study (19) showed that household wealth affects children's emotional and behavioural difficulties even when they are as young as three to five years of age. These findings highlight the fact that preschool children's social and emotional development and problems are closely linked to the family situation. The small group comprising children living with a person other than a parent had the highest levels of reported social-emotional problems. We assume that these children live in foster care, but the sample was too small to draw any concrete conclusions. However, the results are consistent with previous studies indicating that children living in foster care are vulnerable and at risk with regard to poorer health. When stratifying for different custody arrangements, problems were reported to a higher extent for children in rural areas compared to urban areas in the category of parents not living together. However, this was only significant with regard to parents of girls living alternately with each parent. The nonsignificant results found in the category of children living exclusively with one parent could be explained by the small sample size, as the disparity observed between urban and rural areas was notably greater in this category than in the group with parents living together. However, to our knowledge, there is a shortage of literature regarding disparities in prevalence of social-emotional problems in preschoolers that takes into account residence in rural or urban areas.
Parental concern for children The most common area of parental concern related to the items addressing the child's success or ability to cope with eating situations. Such concern is well documented, both from clinical environments and scientifically, with further data specific to the Swedish context being obtained through the ASQ:SE. This concern can easily be sustained or increase over time as negative patterns of challenging eating behaviours. Food neo-phobia and so-called picky/ fussy eating are for example negatively reinforced through parental concerns and strategies such as control and pressure in eating situations and tend to exacerbate these eating behaviour problems (20) . It is notable that parental concern was not necessarily most prevalent for children with the highest ASQ:SE total score. Further analysis is needed to identify the items that appear to contribute to high ASQ:SE total scores, thus implying social-emotional problems.
Implications for policy and clinical practice
This study calls for increased awareness in Swedish CHC concerning social-emotional problems among three-yearolds. In order to obtain a deeper understanding of such problems, the prevalence and breakdown of differences or similarities between girls and boys need to be monitored. Gender disparities and other factors, both on the individual and family level, need to be taken into account. It is important that this increased knowledge on social-emotional problems can contribute to measurable long-term improvements in equality and diversity within social sectors working for the promotion of children's health and wellbeing. This study will benefit those active in the area and can contribute to the further development of research on the mental health of preschool children. This is imperative for developing evidence-based interventions and the promotion of health and prevention of mental health problems and disorders at an early stage. Our hope is that the findings of this study will inform the development of CHC. The Figure 2 Distribution of Ages and Stages Questionnaires: Social-Emotional (ASQ:SE) mean total scores for boys (n = 3642) and girls (n = 3404) stratified by custody arrangement. p-value for overall difference (Welch test) between groups a-f was <0.001. Significant Post hoc differences (Dunnett's T3) were found between ab, ae, bc, be, bf and de. The group who is living with another person was excluded from statistical comparisons due to a small sample size.
scientific community has a need for such knowledge and evidence-based practice is required within several sectors of society, in CHC as well as in preschools. It is recommended that standardised general programmes to promote psychological health, prevent problems and influence the effect of different social determinants be implemented by community-based organisations (21) , such as CHC, whose activities encompass almost all Swedish children. Furthermore, we recommend the continued development of ASQ:SE as a tool for detecting problems and for screening. Given that it does not fulfil all the requirements of screening (22), we cannot be sure of identifying individuals at sufficient risk that would benefit from further examination. The research results are aimed at researchers and community stakeholders that may want to use the ASQ:SE to develop an understanding of aspects of preschool children's mental health. However, an additional study carried out by our research team will try to identify a clinically meaningful threshold when screening for mental health problems among three-year-olds and attempt to validate the ASQ: SE in a Swedish context. Further analysis is needed to identify which items are prevalent with regard to very low or very high scores concerning social-emotional problems. Knowledge on the patterns of children's mental health in a Nordic context can also contribute to on-going intervention research by others parties (5) , where the focus is on being able to predict, prevent and treat mental health problems at an early age.
Strengths and limitations
The results are derived from a comprehensive populationbased study with high participation rates. Out of several questionnaires (23, 24) ASQ:SE fulfilled the criteria of systematic identification of children's developmental and behavioural problems (25, 26) with adequate psychometric properties. In addition, support for the use of ASQ:SE was established through the positive experience of CHC staff and parents when using the ASQ:SE as a tool in dialogue. Parents' own expectations and problems may also reflect how they report their child's problem. It is well-established that the well-being of parents directly impacts the wellbeing of their child (27, 28) . For example, mothers with high levels of stress and/or depression have been shown to score higher on the ASQ:SE (29) . On the other hand, parents are the ones who usually understand and can best describe the child, and are therefore the most preferable proxy informants. A weakness of using the ASQ:SE is that it has only been validated based on American conditions and the current cut-off value derives from these surveys. However, future studies may contribute to increased knowledge regarding the validity of the ASQ:SE and how it can be further used in a Swedish context. For this study, the Swedish and English versions of ASQ:SE were used, which likely contributes to both a lower response rate and a lower expected proportion of immigrants. As regards representativeness, the sample had a somewhat higher proportion of children with parents living together (92%) compared to three-year-olds in Sweden as a whole (85%), according to data from Statistics Sweden. Diverse family conditions, such as custody arrangements and place of residence, are taken into account in this study. This is considered a strength as children's mental health is significantly dependent on and linked to the environment in which they live. The American Academy of Pediatrics recommends that data on ethnicity and socioeconomic status should be collected in research on child health (30) ; however, we did not have access to this information in the study. We also lack information on the characteristics of the neighbourhood's physical environment as we could only ascertain whether the place of residence was an urban or rural area based on the number of inhabitants. These important aspects of children's mental well-being need to be taken into account in future studies.
CONCLUSION
This study has increased our understanding of the mental health of Swedish three-year-olds in terms of socialemotional problems. It reinforces the importance of identifying social-emotional problems at an early age and taking gender differences and custody arrangements into account. Thus, as early as preschool age, social-emotional problems should be the subject of focus, preferably within the context of a systematic strategy by Child Health Care.
